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(54) System for reading utility meters 

(57) An automatic meter reading system for use by 
a utility company, a meter reading and^or billing sen^ice 
provider, or other entity that reads meters to collect data 
which is measured and recorded by meters during the 
consumption of one or more commodities by their con- 
sumers. According to the preferred embodiments, the 
automatic meter reading system includes a data collec- 
tion system, a communication network, a plurality of lo- 
cal communication interfaces, and a plumiity of meters 



which are, othenvise, operable with a mobile meter 
reading system. The data collection system controls 
overall operation of the automatic meter reading sys- 
tem. The plurality of local communication interfaces and 
plurality of meters are configured into a plurality of cells, 
with each cell representing a local collection zone from 
which the collection of meter data associated with the 
consumption of one or more commodities Is desired by 
an operator of the automatic meter reading system. 



^ \ 



FIG. 1 




Printed by Jom 76001 PARIS (FR) 



1 



EP1265 450A2 



2 



Description 

FIELD OF THE INVENTION 

[0001] This invention relates generally to the field of 
autoniatic meter reading systems, and in its preferred 
embodiments, to the automatic collection of consump- 
tion and related data from utility meters using wired and 
wireless data communication techniques. 

BACKGROUND OF THE INVENTION 

[0002] In general, most residences and businesses 
consume at least one commodity provided by a utility 
company or other supplier, including electricity, natural 
gas, and water. In order for the utility company or other 
supplier to charge its residential and business custom- 
ers for the provision of such commodities, meters of var- 
ious types, fomis and sophistication are employed to 
measure and record certain parameters related to the 
consumption of the commodities by such customers. 
The measured and recorded parameters are then uti- 
lized by the utility company, in accordance with a rate 
structure mutually agreed upon by the utility company 
and customer in advance, to compute the dollar amount 
that the customer is charged for consumption of the 
commodities. The particular parameters which are 
measured and recorded (and, hence, the degree of so- 
phistication of the meter) are. typically, determined by 
the rate structure. For instance, the rate structure used 
for a residential electric utility customer may specify that 
the amount charged for the electricity is based solely on 
the number of kilowatt-hours of electricity consumed at 
the customer's residence during a month and, hence, 
the meter need only measure and record that number 
of kilowatt-hours. Altematively, a business or conrvner- 
cial electric utility customer may be charged for electric- 
ity In accordance with one or more rate structures that 
may be based upon a number of parameters, including, 
for example, consumption, peak dennand, and load on, 
perhaps, an hourly basis. As a consequence, the busi- 
ness or commercial electrk; utility customer may have 
more than one meter and may have more sophistkrated 
meters than a residential customer. 
[0003] Ftegardless of the number and type of meters 
employed for resktential and business customers, a util- 
ity company must read, or collect, data representative 
of the measured and recorded parameters from each 
meter (such data being also referred to herein as "meter 
data"). In the past and, perhaps, today in some areas, 
the data was collected "manually" from many meters by 
utility company employees, known as "meter readers", 
who physcally traveled to the site of a meter, read dials 
on the meter indtoating the values of parameters such 
as consumptbn. and wrote down the values of the pa- 
rameters on paper (or entered them intb a handheld da- 
ta collectk)n devk»). Then, the data was returned to a 
utility company office where it was used to cak:ulate a 



charge and create a bill for the commodity consumed 
by the customer. While such manual meter reading ac- 
complished the task at hand, it nonetheless, became in- 
creasingly costly over time as It required the sending of 
5 ameterreadertothesiteof each meter in order to collect 
necessary data. Manual meter reading was also prone 
to errors caused, for instance, by the misreading of a 
dial, by the improper recordation of a reading on paper 
or on a handheld data collection devk», or by the failure 
10 to connectly input a handwritten reading Into a computer. 
[0004] To reduce costs and resolve some of the diffi- 
culties Inherent in manual meter reading, a numt>er of 
meter manufacturers devetoped a variety of "improved" 
meters and handheld data collection devk^es that coop- 
's eratively interacted with the improved meters. For In- 
stance, some meter manufacturers developed im- 
proved meters having electronc memories which stored 
meter data and having probe receptacles whk:h re- 
ceived a probe of a handheld data collection devk:e. 
^ Woricing cooperatively, the probe and probe receptacle 
enabled the communk^atlon of the meter data from the 
meter to the handheld data collection device. Then, me- 
ter manufacturers developed improved meters and 
handheld data collectbn devk^es having optical data 
25 communcatlon interfaces in lieu of probes and probe 
receptacles. Such Improved meters and handheld data 
collection devk:es significantly reduced the likelihood of 
human error in the data collection process and made 
meter data collection faster, but failed to resolve difficul- 
30 ties related to personnel costs and more frequent meter 
reading req ui rements for real time pricing and load anal- 
ysis. 

[0005] In a continued effort to reduce personnel costs 
and further improve meter reading capabilities, manu- 

35 facturers developed Improved meters having radio fre- 
quency transmitters capable of transmitting meter data 
up to a range, or distance, of approximately 2,000 feet. 
Manufacturers also devetoped new mobile (including, 
handheld and drive-by) meter reading systems and 

40 fixed network meter reading systems to read meter data 
from the radio transmitter-equipped meters and to, 
thereby, take advantage of the ability to collect meter 
data from a distance without having to send a meter 
reader to the site of each meter. Using a handheld mo- 

^ bile data collection device, ameterreaderwalking within 
the transmission range of a radio transmitter-equipped 
meter whfle carrying an operating handheld mobile data 
collection devk» coukJ initiate the transmission of meter 
data from the meter and then collect the meter data for 

50 subsequent communk^ation to a computer system for 
further processing. Using a vehkHe specially-equipped 
with equipment similar to that of the handhekl mobile 
data collection device, a meter reader could drive the 
vehcle relatively dose to and within the transmisston 

55 range of radio transmitter-equipped meters (hence, the 
term "drive-by meter reading system" Is used to de- 
scrik>e such systems) and perform similar meter data 
collection and communk:ation tasks as with the hand- 
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held mobile data collection device, but do so much more 
rapidly. While the radio transmitter-equipped meters 
and mobile data collection devices did not eliminate the 
need for meter readers and did not malce frequent (i.e.. 
hourly) meter reading possible, they did reduce the 
number of meter readers required as each meter reader, 
using a handheld mok>lle data collection device or a spe- 
cially^equipped vehicle, could collect meter data from a 
greater number of meters than before possible because 
the meter readers no longer had to physically t>e present 
at the specific site of each meter in order to collect meter 
data from each meter. 

[0006] Alternatively, use of the fixed network meter 
reading systems reduced the numk>er of meter readers 
and enabled frequent meter reading. In a fixed network 
meter reading system, a first plurality of data concentra- 
tors and/or repeaters are strategical ly positioned atf bced 
locations on utility poles, on buildings, or on other struc- 
tures and are aimed at the radio transmitter-equipped 
meters. A second plurality of data concentrators and/or 
repeaters are similarly strategically positioned at fixed 
locations, but are aimed at the data concentrators and/ 
or repeaters of the first plurality of data concentrators 
and/or repeaters or are aimed at one another to form a 
network in which meter data collected from a radio trans- 
mitter-equipped meter by a data concentrator of the first 
plurality of data concentrators and/or repeaters is then 
forwarded, via the second plurality of data concentrators 
and/or repeaters, to a data collection system. Because 
the data concentrators and/or repeaters of the fixed net- 
work meter reading systems were fixedly positioned on 
utility poles, on buildings, or on other structures and be- 
cause proper aiming of the data concentrators and/or 
repeaters was necessary for their operation, the instal- 
lation and maintenance of fixed network meter reading 
systems was costly. 

[0007] Further, the radk) transmitter-equipped meters 
which measured electncity consumpttori and related pa- 
rameters extracted power for their transmitters from the 
respectnre electric supply lines for which they measured 
and collected data. Therefore, such radio transmitter- 
equipped meters could transmit over transmission rang- 
es of up to 2,000 feet without concem for a supply of 
power and, hence, operated satisfactorily with either 
mobile or fixed network meter reading systems. Howev- 
er, the radio transmitter-equipped meters which meas- 
ured and collected data pertaining to natural gas or wa- 
ter consumption, generally, utilized batteries to power 
their transmitters since no source of electrical energy 
was readily available. Because the meters and their bat- 
teries were exposed to the weather and because the 
ability of the batteries to deliver an appropriate supply 
of power for a commercially-practicable lifetime was ad- 
versely effected by such exposure, manufacturers at- 
tempted to increase battery life by reduc;.''y the trans- 
mission power output and. hence, the tijtnsmisslon 
range of the transmitters of such meters As a conse- 
quence, such radio transmitter-equipped mei^ oper- 



ated satisfactorily with mobile meter reading systems 
where the mobile data collection devices of such sys- 
tems were, generally, closer to the radio transmitter- 
equipped meters than the data concentrators and/or re- 

5 peaters of a fixed network meter reading system. 
Hence, the commercial viability of using radio transmit- 
ter-equipped meters in fixed networic meter reading sys- 
tems for natural gas and water has been adversely ef- 
fected by this inherent limitation of batteries. 

10 [0008] Therefore, there is a need in the industry for 
an automatic meter reading system that enables the au- 
tomatic reading of meter data from electric, natural gas 
and water meters which addresses these and other re- 
lated, and unrelated, shortcomings. 

15 

SUMMARY OF THE INVENTION 

[0009] Briefly described, the present invention com- 
prises an automatic meter reading system, including ap- 

20 paratus and methods, for use by a utility company, a me- 
ter reading and/or billing service provider, or other entity 
that reads meters to collect data whk:h is measured and 
recorded by meters during the consumption of one or 
more commodities by their consumers. More particular- 
's ly. the present invention comprises an automatic meter 
reading system including a fixed network and a plurality 
of local communication interfaces which enable the coi~ 
lection of data measured and recorded by a plurality of 
meters which are» otherwise, operable with a mobile me- 

30 ter reading system. The plurality of local communk^tion 
Interfaces and plurality of meters are configured into a 
plurality of cells, with each cell (also referred to herein 
as a "nanocell") representing a local collection zone 
from which the collection of meter data associated with 

35 the consumption of one or more commodities is desired 
tiy an operator of the automatic meter reading system. 
[0010] In accordance with the prefen^ed embodvnent 
of the apparatus of the present invention, the automatic 
meter reading system includes a data collection system. 

40 one or more fixed communicatton networks, a plurality 
of local communication Interfaces, and a plurality of me- 
ters. The data collection system, preferably, includes 
one or more computer system(8) with appropriate com- 
puter hardware and software to perform control and 

45 management taslcs that govem the overall operation of 
the automatic meter reading system. One or more fixed 
communication networks communicatively connect to 
(he data collectkin system to enable the communication 
of instructions and data therebetween. Preferably, the 

so fixed communication networks include, for example and 
not limitation, a fixed automatic meter reading system 
networic, the publk: switched telephone network, and a 
cable television networic. By utilizing such existing, al- 
ready in place, fixed communication networks, the set- 

S5 up and operational costs associated with the automatk: 
meter reading system shoukj be minimized virhen com- 
pared to similar costs for the set-up and operation of an 
entirely new communication network. 
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[0011] As previously noted, the plurairty of local com- 
munication interfaces and the plurality of meters are 
configured into a plurality of nanocells. Each nanocell 
includes one local communication interface which com- 
municatively connects to a fixed communbatlon net- 
work to enable the bi-directional communication of in- 
structions and data between the data collection system 
and the local communication interface. Preferably, the 
local communication interface of a nanocell comprises 
a transceiver. Each nanocell also includes one or more 
meters, located at respective endpoint sites, which 
measure and record data related to the consumption of 
one or more respective commodities by one or more re- 
spective consumers at the respective endpoint sites. 
Each meter communicatively connects to the nanocell's 
local communication interface to allow the communica- 
tion of instructions and data therebetween (i.e., each 
meter within the nanocell communicates, or transmits, 
its commodity consumption related data to the nano- 
celf s local communication interface - which may be built 
into a particular meter of the nanocell, plugged into a 
particular meter of the nanocell, or separate from the 
meter(s) of the nanocell). After receiving the commodity 
consumption related data from the meter(s), the nano- 
cell's local communication interface, subsequently, 
communicates the received commodity consumption 
related data, via the fixed communication network, to the 
data collection system. 

[0012] Generally, those meters which measure and 
record data associated with the consumption of natural 
gas, water, or steam (and those meters which measure 
and record data associated with the consumption of 
electricity that do not include a built-in transceiver) are 
equipped with a radio transmitter powered by batteries 
and convnunicate wirelessly with their respecth^e local 
communication interface. Because such meters of a na- 
nocell are, preferably, located within a few feet of the 
nanocell's local communication interface, the radio 
transmitters of the meters need only transmit their data 
to the local communication interface using microwatts 
of electrical power. As a consequence, the battery life 
of the meters' batteries may be improved, thereby re- 
ducing on-going maintenance costs associated with the 
replacement of batteries in the meters of the system. 
Further, because each nanocell comprises one or more 
meters from which data may be collected, a nanocell 
may be associated, for example and not limitation, with 
a single family residence having meters which measure 
electricity, natural gas, and water consumption, or with 
an apartment building having closely-located meters 
which measure and record natural gas consumptkm for 
multiple units, or with a process line of an industrial fa- 
cility having dosely-located meters which measure and 
record water and steam consumption by the process 
line. Through the use of such nanocells, the automatic 
meter reading system provides, to the system's opera- 
tor, a high-degree of flexibility In the design and structure 
of a meter data collection plan and, hence, allows the 



system's operator to offer a variety of baling methods to 
its customers. 

[D01 3] According to a method of the preferred embod- 
iment of the present invention, consumption-related da- 

5 ta may be collected from the meters on-request or peri- 
odically at preset inten/als of time under the direction 
and control of the data collection system. When a meter 
reading is desired, the data collection system generates 
an appropriate instructton, or series of Instructkms, and 

10 communk»tes the instructiori(s) via a fixed communica- 
tion network, to the local communication interface of the 
nanocell of the meter from which consumption-related 
data is desired. Where the fixed communication network 
includes a fixed automatic meter reading networi(. such 

IS communication, generally, uses wireless communica- 
tion components and techniques between the fixed 
communication network and the local communication 
interface. Where the fixed communk^tion network in- 
cludes the public switched telephone network or a cable 

20 television network, such communk:ation. generally, us- 
es wired communication components and techniques 
between the fixed communk:atk>n network and the local 
communication interface. Upon receipt of such an in- 
struction from the data collection system, the local com- 

25 munication interface comnruinicates a wake-up instruc- 
tion to the meter from which data is to be collected (i.e., 
the meters employed In the automata meter reading 
system are, preferably, "intelligent" meters that enter a 
low power consuming, hibernation mode of operation 

30 during periods of time when no communkiation is on- 
going with the meters' local communication interface). 
The meter responds by awakening from hibernation and 
by connmunicatlng the desired consumption-related da- 
ta to the \ocaA communteatlon interface which, subse- 
ts quently, communicates the consun^ptton-related data to 
the data collectmn system through the fixed communi- 
cation network. 

[001 4] Accordingly, it is an object of the present inven- 
tion to present infomiatk>n to enable the use of radio 

^ frequency transmitter-equipped meters designed for 
use with a mobile meter reading system in conjunction 
with a fixed network meter reading system. 
[0015] Another object of the present invention is to 
eliminate the need for the costly replacement of meters 

45 formerly utilized with mobile meter reading systems 
when such mobile meter reading systems are replaced 
t>y fixed network meter reading systems. 
[0016] Still another object of the present invention is 
to enable the use of radio frequency transmitter- 

so equipped meters powered by batteries in a fixed net- 
wori( meter reading system without having to frequently 
replace the batteries. 

[0017] Still another object of the present invention is 
to use radio frequency transmitter-equipped meters in 
S5 conjunctk>n with a fixed network meter reading system 
without having to kx:ate. mount, and aim data collectk)n 
devices to read the meters. 

[0018] Stai another object of the present invention is 
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to utilize existing fixed telecommunications infrastruc- 
ture in conjunction with radio frequency transmitter- 
equipped meters. 

[0019] Still another object of the present invention is 
to reduce transmission range shortcomings between ra- 
dio frequency transmitter-equipped meters and data 
collection devices of a fixed network meter reading sys- 
tem. 

[0020] Still another object of the present Invention Is 
to enable the on-request reading of meters. 
[0021] StiU another object of the present invention is 
to enable the periodic reading of meters. 
[0022] Still another object of the present invention is 
to provide interval data and real-time alarms. 
[0023] Still another object of the present invention is 
to provide the meter reading capabilities required for re- 
al-time pricing of conrvnodities, 
[0024| Still another otsject of the present invention is 
to reduce the number of persons required to read me- 
ters. 

[0025] Still another object of the present invention is 
to reduce the amount of tinne required to read meters. 
[0026] Other objects, features, and advantages of the 
present Invention will become apparent upon reading 
and understanding the present specification when taken 
in conjunction with the appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] 

Fig. 1 is a block diagram representation of an auto- 
malic meter reading system in accordance with a 
preferred embodiment of the present inventton. 
Fig. 2 is a block diagram representation of a local 
communication interface of the automatic meter 
reading system of Fig. 1 . 

Fig. 3 is a block diagram representation of a partic- 
ular configuration of a portion of the automatic me- 
ter reading system of Fig. 1. 
Fig. 4 is a flowchart representation of a method of 
operation of the automatic meter reading system of 
Fig. 1 in accordance with theprefen^ed embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0028] Refem'ng now to the drawings, in which like nu- 
merals represent like components throughout the sev- 
eral views and an ellv>sis indk»tes the presence of mul- 
tiple similar components, an automatk: meter reading 
system 20, in accordance with the preferred embodi- 
ment of the present inventton, is depicted in Fig. 1 . The 
automatic meter reading system 20 is, typically, utilized 
by a utility company, a meter reading and/or billing serv- 
ice provider, or other entity that reads meters (referred 
to herein as an "operator" of the automatic m^er read- 



ing system 20) to collect data (referred to herein as 'col- 
lected data" and 'meter data*) which is measured and 
recorded by meters during the consumption of one or 
more commodities (including, for example and not limi- 

s tation. electrictty. natural gas, water, and/or steam) by 
theirconsumers. With respect to a particular commodity, 
the collected data, preferably, includes numerkral values 
representative of parameters such as the actual amount 
of the commod&y consumed (i.e., consumption In units 

10 of kilowatt-hours, cubk: feet, gallons, and/or pounds), 
the peak demand for the commodity, and the load 
placed on the delivery system for the commodity by the 
consumer of the commodity. The specific parameters for 
which data is collected (or, is available for collection) are 

IS defined, at least In part, fciy the particular types of meters 
which measure and record the consumption of the com- 
modities. It is understood that the scope of the present 
invention Includes automatk: meter reading systems 
which collect data associated with commodities and pa- 

20 rameters other than and in addition to those described 
herein. In addition to collecting meter data, the automat- 
ic meter reading system 20 cateulates and/or provktes 
on-request and periodic meter readings, inten^al data, 
peak-demand data, load data, real-time alarms, and 

25 performs other similar cateulations and/or tasks related 
to the c:onsumption of a commodity by a consumer. 
[0029] The automatic meter reading system 20 com- 
prises, according to the prefen-ed embodiment, a data 
collection system 22, a fixed communication network 

30 24, a plurality of local communication interfaces 26, and 
a plurality of meters 28. The data collection system 22 
communicatively connects to the fixed communication 
network 24 through communication channels 30 to en- 
able the data collection system 22 to bi-directionally 

35 communk:ate instructions and data, via the communica- 
tion channels 30 and fixed communication network 24, 
to the local communication interfaces 26 of the plurality 
of local communication interfaces 26. Preferably, the da- 
ta collection system 22 includes a computer system hav- 

^ ing data storage devices with sufficient data storage ca- 
pacity and appropriate communication interfaces com- 
municatively connected to the computer system and to 
communication channels 30. The cornputer system fur- 
ther includes computer software appropriate to enable 

^ the on-request or periodic (for example, houriy. daily, 
monthly) collection of meter data that is measured and 
recorded by the meters 28 of the plurality of meters 28 
and conrtmunicated t)y respective local communication 
interfaces 26 of ttie plurality of local communication in- 

so terfaces 26. It Is understood that the scope of the 
present Invention includes data collection systems 22 
comprising of other data processing dennces or compo- 
nents which perform substantially the same functions, 
including, for example and not limitation, data collection 

55 systems having multiple networked computer systems 
(or components thereof) and communication interfaces 
which are physically located at one or more locations. 
IPOSO] The fixed connmurocation network 24 includes 
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a communications infrastructure which communicative- 
ly connects to the data collection system 22 through a 
plurality of communication channels 30 for the bi-direc- 
tional communication of instructions and data therebe- 
tween. The fixed communicatfcn network 24 also conrt- 
municatively connects, as described in more detail be- 
low, to the plurality of local communicatk>n interfaces 26 
through a respective plurality of communication chan- 
nels 38. Together, the fixed convnunlcatlon network 24 
and the pluralities ot commuriication channels 30, 38 
provide a plurality of communk:ation paths for the bi-di- 
rectionat communkatlon of instructions and data be- 
tween the data collection system 22 and the local com- 
munication interfaces 26. Preferably, the fixed commu- 
nication network 24 includes a fixed automatic meter 
reading (AMR) network 32, the public switched tele- 
phone network 34, and a cable television network 36. 
[0031 ] The fixed automatic meter reading network 32 
connects communicatively to the data collection system 
22 through communication channels 30a and includes, 
as illustrated in Fig. 4. a first plurality of data concentra- 
tors/repeaters 102» a second plurality of data concen- 
trators/repeaters 104, and related and cooperative ac- 
tive and passive components forming a ■backbone* 
which collects and communicates meter data using, pri- 
manly, wireless technology. Generally, such data con- 
centrators/repeaters 102, 104 are fixedly positioned 
atop poles, buildings, or other fixed structures at loca- 
tions which enable one or more meters in the vacinity of 
the data concentrators/repeaters 102. 104 (and, within 
the bi-directional communication range of the meters, 
data concentrators/ repeaters 102, 104) to receive in- 
structions from and transmit data to the data concentra- 
tors/repeaters 102, 104. A fixed automatic meter read- 
ing network 32. acceptable in accordance with the pre- 
ferred embodiment of the present invention, includes 
the CellNet fixed network of Schlumberger Resource 
Management Sennces, Inc. of San Carlos. California. 
[0032] Public switched telephone network 34 commu- 
nicatively connects to the data collection system 22 via 
communication channels 30b. The public switched tel- 
ephone networic 34, as referred to herein, comprises the 
worldwide voice telephone network having parts thereof 
operated by various communteation providers and 
which is accessible to all those with telephones and ac- 
cess privileges. Preferably, the public switched tele- 
phone network 34 includes all local, long distance, wired 
and wireless facilities and components of the workiwide 
voice telephone network and all facilities and compo- 
nents cooperative therewith (i.e., including, for example 
and not limitation, cellular teleconrvnunication system 
components which enable cellular voice and data com- 
munication and which might, otherwise, not strictly be 
considered to be part of the fixed communication net- 
work commonly referred to as the publk: switched tele- 
phone network). 

[0033] The cable television network 36 communica- 
tively connects to the data collection system 22 through 



communication channels 30c. The cable televiston net- 
work 36 includes, in accordance with the preferred em- 
bocfiment of the present invention, the satellites, satellite 
uplinks and downlinks, cable headends. distribution fa- 
ff cilities, and related andcooperafivecomponents owned 
and operated by various entities which provide cable tel- 
evision and other broadband, or non-broadt>and, serv- 
ices and capabilities to cor^umers. 
IP034] It is understood that the scope of the present 

10 invention includes all types of fixed communteation net- 
works and communication channels whtoh enable oral- 
tow the communication of data between the local com- 
munk»tion interfaces 26 and the data collection system 
22. Such fixed communication networks and communi- 

IS cation channels include those particularly identified 
herein and additionally include, for example and not lim- 
itation, the Internet, public and private fixed data com- 
munication networics and communication channels, and 
fixed communication networks and channels which uti- 

20 lize wired or wireless, digital or analog, satellite, optical, 
or other technology and components. 
[0035] According to the preferred embodiment of the 
present invention, the plurality of local communication 
interfaces 26 and the plurality of meters 28 of the auto- 

25 matic meter reading system 20 ars configured logcally 
as a plurality of cells 40 with each cell 40 representing 
and defining a single logical endpoint site 86 (including, 
for example and not limitation, a single family residence, 
an apartment building, an industrial or commercial facii- 

30 ity or portion thereof) from which an operator of the au- 
tomatic meter reading system 20 desires to collect me- 
ter data associated with the consumption of one or more 
commodities by one or more consumers. Each cell 40, 
preferably, includes one local communication interface 

35 26 of the plurality of local communication interfaces 26 
and one or more meters 28 of the plurality of meters 28. 
The local convnunication Interface 26 of a particular cell 
40 communicatively connects only with the meter(8) of 
and local to the same cell 40, Is dedicated to reading 

^ and collecting meter data only from those meter(s) 28, 
and, preferably, does not read or collect meter data from 
the meter(s) 28 of any other cell 40. The meter(s) 28 of 
a cell 40. respectively, measure and record parameters 
pertaining to the consumptran of the same or different 

^ commodities, thereby enabling the operator to collect 
data from, for example and not limitation, the etectrictty, 
natural gas, and vvater nneters 2B located at a logical 
endjpoint site 86. Thus, for example and not limitation, 
a particular cell 40 may include: in the context of a sfn gle 

50 family residerx^e, individual electric, natural gas, and 
water meters which measure and record data associat- 
ed with the residence's respective consumption of elec- 
tricity, natural gas, and water; in the context of an apart- 
ment building, a pluralfty of electric meters which meas- 

55 ure and record data corresponding to the electrical con- 
sumption by a respective plurality of different tenants; 
or, in ttie context of an Industrial facility, a plurality of 
natural gas meters which nrteasure and record data rep- 
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resentative of the natural gas consumption of a particu- 
lar process perf omned at the facility. 
[0036] The pi urality of cells 40 of the automatic meter 
reading system 20, as illustrated in Fig. 1 , comprises a 
first plurality of celts 40a 1 which each include a local 
communication interface 26a1 of the plurality of local 
communication interfaces 26, one or more meter(s) 
28a1 of the plurality of meters 28, and a power supply 
44a1 . The local communication interfaces 26a1 of cells 
40a1 communicatively connect to the fixed automatic 
meter reading network 32, via communication channels 
38a1 , for the bi-directional communication of instruc- 
tions and data therebetween (and, hence, for the bi-di- 
rectional conrvnunication of instructions and data with 
the data collection system 22 via the fixed automatic me- 
ter reading network 32 and communication channels 
30a). Preferably, communication channels 38a1 include 
wireless communication channels enabling wireless 
communications between the local communication in- 
terfaces 26a1 and various data collectors, data concen- 
trators and/or other components of the fixed automatic 
meter reading network 32. The local communk:ation in- 
terfaces 26a1 of particular cells 40a1 also communica- 
tively connect to respective nr)eter(s) 28a1 of those cells 
40a1 through communteation channels 42a1. Prefera- 
bly, communication channels 42a1 include wireless 
communication channels which allow the wireless com- 
munication of instructions and data between a local 
communication interface 26a 1 of a cell 40a1 and the re- 
spective meter(s) 28a1 of that ceil 40a1 . It should be 
understood, however, that the scope of the present in- 
ventionradditionally includes all other types and forms 
of communication channels 38a1 , 42a1 for the commu- 
nlcatton of information, respectively, between the local 
communication interfaces 26a1 and the components of 
the fixed automatk: meter reading network 32 and be- 
tween the local communcation interfaces 26a1 and the 
meter(s) 2Ba1 of a cell 40a1 . 

[0037] Each local communk:ation interface 26a1 of 
cells 40a1 receives electrical power for operation from 
the respective power supply 44a1 of the same cell 40a1 . 
Preferably, power supplies 44a1 include batteries of a 
type capable of providing a local communication inter- 
face 26a1 with an appropriate supply of electrical power 
over a satisfactory period of time which enables, as de- 
scribed herein, a local communication interface 26a1 to 
communicate with the meter{s) 28a1 of its cell 40a1 and 
with the fixed automatic meter reading network 32. Bat- 
teries, generally acceptable in accordance with the pre- 
ferred embodiment. Include those batteries manufac- 
tured from lithium. It is understood that the scope of the 
present inventran includes power supplies 44a1 of all 
other alternate fonms, including, for example and not lim- 
itation, adapters or converters that convert alternating 
current electricity into direct current electricity at an ap- 
propriate vo Itage for use by the components of the local 
communication Interfaces 26a1. 
[0038] In accordance with the preferred embodiment 



of the present Invention, the plurality of cells 40 also 
comprises a second plurcdity of cells 40a2 having local 
communk^tlon interfaces 26a2 which are integrated 
with respective electric meters 28a2(i) in electricity me- 

5 tering and communication devices 46a2. Local commu- 
nication interfaces 26a2 receive electrical power for 
their operation from the electrical conductor(s) for whk^h 
the meters 28a2(l) measure and record electrical con- 
sumption-related data. Electricity metering and commu- 

^0 nbatlon devk:es 46a2, acceptable in accord with the 
preferred embodiment, Include Centron units available 
from Schtumberger Resource Management Services, 
inc. of West Union, South Carolina. 
[0039] The local communication interfaces 26 a2 of 
electricity metering and communication devfees 46a2 
and of cells 40a2 communicatively connect to the fixed 
automatic meter reading n^wDrtc32, vlacommunication 
channels 38a2, fox the bi-directionat communication of 
instructions and data therebetween (and, hence, for the 

^ bi-directional communication of instructions and data 
with the data collection system 22 via the automatic me- 
ter reading network 32 and communication channels 
30a). Preferably, communk^atlon channels 38a2 include 
wireless communication channels enabling wireless 

25 communk:ations between the local conrvnunication in- 
terfaces 26a2 and various data coHectors, data concen- 
trators and/or other components of the fixed automatte 
meter reading network 32. Each local communication 
interface 26a2 also communicatively connects to its re- 

30 spective integrated electric meter 28a2(i) by a respec- 
tive communication channel 42a2(i) for the bi-directional 
communicatk>n of instructions and data therebetween. 
Preferably, communication channels 42a2(l) include 
wired communication channels Intemal to the respec- 
ts tive electricity metering and communication devices 
46a2. Additionally, local communk:ation interfaces 26a2 
communk^atively connect to other meter(s) 26a2(ii), if 
any, of their respective cells 40a2 (including, for exam- 
ple and not limitation, electric meters not having inte- 

40 grated local communk^ation interfaces, and meters for 
measuring and recording data related to the consump- 
tion of other commodities such as natural gas or water) 
via respective communication channels 42a2(li), if any, 
for the bl-directbnal communfcation of instructions and 

^5 data ther^etween. Preferably, communkration chan- 
nels 42a2(ii) include wireless communk:ation channels 
which allow wireless communication between the local 
communk^ation interface 26a2 of a cell 40a2 and the re- 
spective other meter(s) 28a2(ii) of that ceil 40a2. It 

so should t)e understood, however, that the scope of the 
present lnventk>n additionally Includes all other types 
and fonms of communication channels 38a2, 42a2 for 
the communk^ation of Information, respectively, be- 
tween the local communication Interiaces 26a2 and the 

55 components of the fixed automate meter reading net- 
work 32 and between the local communication interfac- 
es 26a2 and the meter(s) 28a2 of a cell 40a2. 
[0040] According to the preferred embodiment of the 
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present invention and as illustrated In Rg. 1 , the plurality 
of cells 40 of the automatic meter reading system 20 
additionally comprises a third plurality of cells 40b which 
each include a local communication interface 26b of the 
plurality of local communication interfaces 26, one or 
more meter(s) 28b of the plurality of meters 28, and a 
power supply 44b. The local communicatbn interfaces 
26b of cells 40b communicatively connect, through com- 
munication channels 36b, to the public switched tele- 
phone network 34. Communication channels 38b ena- 
ble the bi-directional communication of instructions and 
data between the local communication interfaces 26b 
and the public switched telephone network 34 and, 
therefore, enable the bi-directional communication of in- 
structions and data with the data collection system 22 
through the public switched telephone network 34 and 
communication channels 30b. Preferably, communica- 
tion channels 38b Include wired and^or wireless (for ex- 
ample, cellular) connmunicatk)n channels enabling 
wired and/or wireless communications between the lo- 
cal communication interfaces 26b and the public 
switched telephone network 34. The local communica- 
tion interfaces 26b of particular cells 40b also commu- 
nicativeiy connect to respective meter(s) 28b of cells 
40b through communication channels 42b. Preferably, 
communk»tlon channels 42b include wireless commu- 
nteation channels which allow the wireless communica- 
tion of instructions and data between a local communi- 
cation interface 26b of a cell 40b and the respective me- 
ter(s) 28b of that ceil 40b. It should be understood, how- 
ever, that the scope of the present invention additionally 
includes all other types and forms of communk;ation 
channels 38b. 42b for the communication of information, 
respectively, between the local communication interfac- 
es 26b and the components of the publte switched tele- 
phone network 34 and between the local communica- 
tion interfaces 26b and the meter(s) 28b of a cell 40b. 
[0041] Each local communication interface 26b of 
cells 40b connects to and receives electrical power for 
operation from the respective power supply 44b of the 
same cell 40b. Preferably, power supplies 44b include 
batteries of a type capable of providing a local commu- 
nication interface 26b with an appropriate supply of elec- 
trical power over a satisfactory period of time which en- 
ables, as described herein, a local communication inter- 
face 26b to communicate with the meter(s) 28b of its cell 
40b and with the public switched telephone networic 34. 
Batteries, generally acceptable in accordance with the 
preferred embodiment, include those batteries manu- 
factured from lithium. It is understood that the scope of 
the present invention includes power supplies 44b of aD 
other alternate fomns, including, for example and not lim- 
itation, adapters or converters that convert altemating 
current electricity into direct cun-ent electricity at an ap- 
propriate voltage for use by the comporjents of the local 
communk:ation interfaces 26b. 
[0042] The plurality of cells 40 of the automatic meter 
reading system 20 further comprises, as displayed in 



Fig. 1 . a fourth plurality of cells 40c which each include 
a local communicatton interface 26c of the plurality of 
local communication interfaces 26, one or more meter 
(s) 28c of the plurality of meters 28, and a set top cable 

5 television box 48 whrch connmunicatively connects to 
the cable television network 36 via contmunication 
channels 38c. The local communication Interfaces 26c 
of cells 40c communicatively connect to respective set 
top cable television boxes 48, through respective com- 

fo munication channels 50 and through the receivers and/ 
or transmitters of the set top cable television boxes 48, 
for the bi-directional communication of instructions and 
data therebetween (and, hence, for the bi-directional 
communication of instructions and data with the data 
collection system 22 via the cable television network 36 
and communication channels 30c). Preferably, commu- 
nication channels 38c, 50 include wired communication 
channels. The \oca\ communication interfaces 26c of 
particular cells 40c also communicath^ely connect to re- 

20 spective meter(s) 28c of those cells 40c through com- 
munication channels 42c. Preferably, communication 
channels 42c include wireless communication channels 
which allow the wireless communication of instructions 
and data between a local communication interface 26c 

25 of a cell 40c and the respective meter(s) 28c of that ceil 
40c. It shoukf be undeistood, however, that the scope 
of ttie present invention additionally Includes all other 
types and forms of communication channels 38c, 42c, 
50 for the communication of information, respectively, 

30 between the set top cable television box 48 of a cell 40c 
and the cable television network 36, between the local 
conrvnunk:atton interface 26c and the meter(s) 28c of a 
cell 40c. and between the set top cable televiston box 
48 and the local communication Interface 26c of a cell 

35 40c. 

[0043] The set top cable television k>ox 48 of each cell 
40c provides control of that cell's local communicatton 
interface 26c and provides, or serves as, a communica- 
tion interface for the cable television network 36 through 

40 which commodity consumption related data is commu- 
nicated to the data collection system 22. A set top cable 
television box 48, acceptable In accordance with the 
preferred embodiment of the present invention, includes 
an off-the-shelf set top cable television tx>x available 

45 from Scientific Atianta of Duluth, Georgia. The set top 
cable television box 48 of each cell 40c also electrically 
connects, via electrical conductor paths 52. to the local 
communk:atbn interface 26c of that ceil 40c in order to 
provide an appropriate supply of electrical power for op- 

50 eration of the \oca\ communication interface 26c. It is 
understood that the scope of the present Invention in- 
cludes local communk:ation interfaces 26c whtoh re- 
ceive electrical power for their operation from power 
supplies (not shown) of all forms, including, for example 
and not limitation, adapters or converters that convert 
altemating current electricity into direct current electric- 
ity at an appropriate voltage for use by the components 
of the local communication interfaces 26c. 
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[0044] Note that, in accordance with the preferred env 
bodtment of the present invention, each of the meters 
28 Is an 'intelligenr meter having a processing circuit 
which interprets received instructions and performs, or 
causes the perfonrnance of, appropriate actions in re- 
sponse thereto, and having a mennory which stores con< 
sumption-retated data measured and collected by the 
meter 28. Each of the meters 28 includes a transceiver 
(or equivalent structure) which conrvnunicatively con- 
nects to respective communication channels 42 for re- 
ceiving instructions from a respective local communica- 
tion interface 26 and for transmitting data to the respec- 
tive local communication interface 26 in response to the 
receipt of such instructions. Preferably, the transceivers 
of meters 28a1, 28a2(ii), 28b, 28c receive instructions 
and trartsmlt meter data wirelessly through respective 
communication channels 42a1 , 42a2(ii), 42b, 42c, while 
the transceivers of meters 28a2(i) receive instructions 
and transmit meter data over wired communication 
channels 42a2(i') or substantially equivalent conductor 
paths. Each of the meters 28a1 , 28a2(ii), 28b, 26c also 
includes a battery which provides electrical power for 
operation of the meter's transceiver. Preferably, the bat- 
teries are manufactured from lithium or a lithium ton. The 
transmission range and output power of the transmitters 
of the transceivers of meters 28a1 , 2Ba2(ii), 28b, 28c 
are, preferably, selected to enable the transceivers of 
meters 28a1 , 2Ba2(ii), 28b, 2Bc to transmit meter data 
to their respective local communication Interfaces 26a1 , 
26a2, 26b, 26c while minimizing the amount of electrical 
power consumed from the batteries of the meters 26a1 , 
26a2(il), 26b, 26c and to, thereby, extend the useable 
life of the batteries. Preferably, the transmission output 
power of the transmitters of the transceivers of meters 
28a1, 28a2(ti). 28b. 28c Is in the microwatt range. It is 
important to also note that the meters 28a1 , 28a2(ii), 
28b, 28c, preferably, have a "hibernation mode" or 
"sleep mode" in which the meters 28a1 . 2ea2(il), 2Bb. 
28c are donnant with respect to communications and 
use an at>solute minimum amount of power and. thereby 
further extend the useable life of the batteries. General- 
ly, the meters 28al , 28a2(ii), 28b. 28c enter hibernation 
mode after the expiration of a preset period of time dur- 
ing which the meters 28a1 , 28a2(ii), 28b, 28c do not re- 
ceive instructions, transmit meter data, or have any oth- 
er communication with a respective local conrvnunica- 
tion interface 26a1, 26a2, 26b, 26c. The meters 28a1, 
2832(10, 28b, 28c remain in hibernation mode until the 
meters 2Ba1 , 28a2(ii), 28b, 28c receive a "wake up" in- 
struction from a respective local communication inter- 
face 26a1 , 26a2, 26b, 26c. Then, the meters 28a1 , 28a2 
(ii), 28b, 28c exit hibematlon mode and periomn the ac- 
tivities necessary to communicate meter data. Exempla- 
ry meters 28a1 , 28a2(ii), 28b. 28c include, but are not 
limited to: an "R300" electricity meter available from 
Schlumberger Resource Management Services. Inc. of 
West Union, South Carolina; a natural gas meter having 
an "ERT available from Itron, Inc. of Spokane, Wash- 



ington; and, an ■R900" water meter having a 'SURF 
MIU' available from Schlumberger Resource Manage- 
nnent Servk:es, Inc. of Tallassee, Alabama. 
[0045] Rg. 2 displays a local conrvnunfeation interface 

5 26 of the plurality of local communteation Interfaces 26 
in accordance with the preferred embodBTtent of the 
present inventton. Each local communicatton interface 
26 of a cell 40 operates as a short-range, dedicated data 
collector for receiving Instructions from the data collec- 

10 tion system 22 via the fixed communicat»n network 24. 
for transmitting the received instructions to the meter(s) 
28 of the cell 40, for receiving and collecting meter data 
from the meter(s) 28 of the cell 40, and for transmitting 
the collected nrteter data to the data collection system 

IS 22 through fixed communication networic 24. Each local 
communication interface 26 connprises a radio frequen- 
cy (RF) front-end 70 and an antenna 72 electrically and 
communk^tively connected to the radio frequency 
front-end 70 by signal paths 74. Preferably, the radto fre- 

^ quency front-end 70 and antenna 72 fonm a transmitter 
and receiver tuned to transmit and receive instructtons 
and data (i.e.. to and from meter(s) 28) in the form of 
wireless electromagnetk^ signals 76 in the 910 to 920 
MHz bandwidth of the electromagnetic frequency spec- 

^ trum. Each local communication interface 26 also com- 
prises a processing drcuit 78 whch electrically and 
communicatively connects, via signal paths 80, to the 
radk) frequency front-end 70. The processing circuit 78 
electrically and communicatively connects, through sig- 

3o nal paths 82, to a communication interface unit 84 which 
communrcatively connects to fixed communication net- 
work 24 via communication channels 38. An exemplary 
local communication Interface 26, acceptable according 
to the preferred embodnnent of the present invention for 

35 use where dectridty metering and connmunbatton de- 
vk:es 46a2 are not employed, includes a transceiver 
available from lbx>n, Inc. of Spokane, Washington. 
[00461 Fig. 3 illustrates a particular logical configura- 
tion 100 (also refcn-ed to herein as the "configuration 

40 100"), according to the preferred embodiment of the 
present invention, of a portion of the automate meter 
reading system 20. The configuration 1 00 comprises the 
data collection system 22, local communication interfac- 
es 26a of the plurality of kx:al communication Interfaces 

^ 26, meters 28a of the plurality of meters 28, and the first 
and second pluralities of data conoentrators^repeaters 
102, 104 of the fbced automatic meter reading networfc 
32 (I.e., note that each data concentrator/repeater 102. 
104, preferably, includes a wireless receiver for recetv- 

50 ing instructions and/or data, as the case may be, from 
the data collection system 22, from a local communica- 
tion interface 26a, or from another data concentrator/ 
repeater 102, 104, and includes a wbeless transmitter 
for transmitting instructions and/or data, as the case 

55 may be, to the data collection system 22, to a local com- 
munication interface 26a. or to another data concentra- 
tor/repeater 102, 104. As displayed in Fig. 3 and as pre- 
viously described herein, the local communication inter- 
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faces 26a and meters 28a are arranged to logically de- 
fine a plurality of cells 40a (also referred to herein as 
•nanocells 40a' or •first level cclb 403"). Each nanoccll 
40a Includes, as previously described herein, a local 
comntunication interftioe 26a and one or more meters 
28 that communicate with the local conrmiunication in- 
terface 26a through respective communication chan- 
nels 42a. The local communication interface 26a of a 
particular nanocell 40a is dedicated to inten-ogating and 
reading the meters 28a only of that nanoced 40a. Pref- 
enably, the local communication interface 26a of a na- 
nocell 40a Is located onty a few feet from the meters 28a 
of that nanocell 40a, thereby reducing transmission 
range problems which might occur if the local commu- 
nication interface 26a and the meters 28 were located 
farther apart, l-lence. the extent of each nanocell 40a is, 
preferably, only a few feet from the nanocelFs local com- 
munication interface 26a. 

[0047] Data concentrators/repeaters 102 of the first 
plurality of data concentrators/repeaters 102 communi- 
catively connect, as shown In Rg. 3, to local communi- 
cation interfaces 26a through communication channels 
38a and are logically arranged with selected first level 
cells 40a. in configuration 1 00, to define a plurality of 
second level cells 106 (also referred to herein as *mi- 
crocells 106"). Preferably, each microcell 106 includes 
a selected plurality of local communication interfaces 
26a and a single data concentrator/repeater 102. The 
data concentrator/repeater 1 02 of each microcell 106 Is 
dedicated to bi-directionally communicating instructions 
and data only to and from the local communication in- 
terfaces 26a of the nanocells 40a within the microcell 
106. To enable such communication, the data concen- 
trator/repeater 102 of each microcell 106 is fixedly po- 
sitioned at a strategic location selected so that all of the 
local communication interfaces 26a of a microcell 106 
have sufficient transmission power to communicate with 
the data concentrator/repeater 1 02 and so that all of the 
local communication Interfaces 26a of the microcell 1 06 
are within the transmission range of the microcelPs data 
concentrator/repeater 102. Preferably, the data concen- 
trator/repeater 102 of a microcell 106 is located within 
one hundred feet of each local communication interface 
26a of nanocells 40a with which the microoeirs data 
concentratoi/repeater 102 communicates. Note that, 
generally, each microcell 106 includes an area 1 08 sur- 
rounding the microceirs data concentrator/repeater 1 02 
in which the mlcrocell's local communication interfaces 
26a are located. The extent 110, or boundary, of the area 
1 08 is determined by the transmission range of the wire- 
less transmitter of the microceil's data concentmtor/re- 
peater 1 02 and by the transmission ranges of the trans- 
mitters of the radio frequency front-ends 70 of the local 
communication interfaces 26a of the microcell 1 06. Note 
that the transmission ranges of the data concentratorB/ 
repeaters 1 02 of certain mlcrocells 1 06 may overlap the 
transmission ranges of the data concentrators/repeat- 
ers 102 of other mlcrocells 106, and, hence, the extent 



1 1 0 of one microcell 1 06 may overlap the extent 1 1 0 of 
another microcell 106. 

[0048] Data concentrators/repeaters 102 of the first 
plurality of data conoentratorB/repeatefs 1 02 connmuni- 

5 catively connect, as depicted In Rg. 3 and via commu- 
nication channels 11 2, to respective data concentrators/ 
repeaters 1 04 of the second plurality of data concentra- 
tors/repeaters 104 for the bi-directional communication 
of instructions and data therebetween. The data con- 

10 centrators/repeaters 1 04 are arranged with data con- 
centrators/repeaters 102, in configuration 100, to logi- 
cally define a plurality of third level cells 114 (also re- 
ferred to herein as "macrocells 114"^. Each macrocell 
114, preferably, includes a selected plurality of data con- 

is centrators/repeaters 1 02 and only one data concentra- 
tor/repeater 104 which is dedicated to the bi-directional 
communication of instmctions and data with the data 
concentrators/repeaters 102 of the macrocell 114. To 
enable such communication, the data concentrator/re- 

20 peater 104 of each macrocell 114 is fixedly positioned 
at a strategic location selected so that all of the data 
concentrators/repeaters 102 of a macrocell 114 have 
sufficient transmission power to communicate with the 
data concentrator/repeater 1 04 and so that all of the da- 

25 ta concentrators/repeaters 1 02 of the macrocell 1 1 4 are 
within the transmission range of the macrocell's data 
concentrator/repeater 104. Note that, generally, each 
macrocell 114 includes an area 116 sunrounding the 
macrocell's data concentrator/repeater 1 04 In which the 

30 macroceirs data concentrators/irepeaters 1 02 are locat- 
ed. The extent 118, or boundary, of the area 116 is de- 
termined by the transmission range of the wireless 
transmitter of the macrocell's data concentrator/repeat- 
er 1 04 and by the transmission ranges of the wireless 

3S trsmsmftters of the data concentrators/repeaters 1 02 of 
the macrocell 114. Note that the transmission ranges of 
the data concentrators/repeaters 104 of certain me^ro- 
celis 114 may overlap the transmission ranges of the 
data concentrators/repeaters 104 of other macrDcells 

40 114, and. hence, the extent 118 of one macrocell 114 
may overlap the extent 118 of another macrocell 114. 
[0049] Each macrocell's data concentrator/repeater 
1 04 also communicatively connects, via communication 
channels 120, to data concentrators/repeaters 104 of 

45 other macrocells 1 1 4 for the bi-directional communica- 
tion of instructions and data therebetween. Note that, in 
Rg. 3. the ellipsis indicates the presence of multiple 
macrocells 114 and multiple data concentrators/repeat- 
ers 104 thereof which are communicatively connected 

so by communication channels 120. At least one or more 
data concentrator/repeater 1 04 further communicatively 
connects, via communication channels 30a, with the da- 
ta collectton system 22 to communicate instructions and 
data bi-directionally therewith. Therefore, instructions 

S5 generated by the data collection system 22 and in itially 
transmitted to a first data concentrator/repeater 104 of 
the fixed automatic meter reading network 32 through a 
communication channel 30a. are communicable. 
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through a series of receptions and retransmissions by 
data concentrators/repeaters 102, 104 of network 32, 
from the data collection system 22 to a particular meter 
28a of a particular nanocell 40a. Similarly, meter data 
collected by a particular meter 28a of a particular nano- s 
cell 40a and initially transmitted, via communication 
channel 42a, by the meter 28a to the meter's local com- 
munication interface 26a, is communicable, through a 
series of receptions and retransmisstor^ by data con- 
centrators/repeaters 102, 104 of networic 32, from the ro 
meter 28a to the data collection system 22. Communi- 
cation channels 112, 120. preferably, include wireless 
communication channels. However, it should be under- 
stood that the scope of the present invention includes 
all other types and forms of communication channels is 
112, 120 for the communication of infonmation, respec- 
tively, between data concentrators/repeaters 102, 104. 
[0050] Note that while Rg. 3 displays a configuration 
100 of macrocells 114. microcells 106, and nanocells 
40a in connection with certain backbone elements (i.e., 20 
data concentrators/repeaters 1 02, 104) of the fixed au- 
tomatic meter reading networic 32, it should be under- 
stood that the scope of the present invention includes 
similar configurations of macrocells, microcells, and na- 
nocells in connection with other types or fomns of fixed 
communication networks 24, in whole or in part, and in- 
cluding, but not lin)ited to, the pubfic switched telephone 
network 34 and the cable television network 36. 
[0051] Fig. 4 displays a flowchart representation of a 
method of operation of the autonnatk^ meter reading sys- 30 
tern 20 in accordance with the prefenred embodiment of 
the present invention. After starting at step 150, the 
method advances to step 152 at which the data collec- 
tion system 22, operating under computer program con- 
trol and either automatically or on-request at the de- 35 
mand of a system operator, determines that meter data 
should be collected from one or more meter(s> 28 of a 
partcular nanocell 40. The data collection system 22 
then generates an appropriate Instruction to accomplish 
such meter data collection and communicates that in- ^ 
struction, via the fixed communication network 24 (and 
appropriate components thereof, including, but not lim- 
ited to, the first and second pluralities of data concen- 
trators/repeaters 102, 104) and communicatkm chan- 
nels 30, 30 (and through set top cable televisk>n boxes 45 
48 and communk:ation channels 50, as the case may 
be), to the local communcation Interface 26 associated 
with the nanocell 40 and with the nneter(s) 28 thereof 
from which meter data is desired for collection. Upon 
receipt of the instniction from the data collection system so 
22, the local communication interface 26, at step 154, 
fomiulates an appropriate wake-up instruction for each 
of the meter(s) 28 from whk:h data is to be collected and 
communicates the wake-up instruction to the meter(s) 
28 via appropriate communication channels) 42. 35 
[0052] In response to receiving a wake-up instruction, 
the meter(s) 28, at step 156, exit hbematbn mode, re- 
trieve meter data from storage, formulate the meter data 



into a form suitable for communk:ation to the local com- 
munication interface 26 of the meter's nanocell 40, and 
then communicate the meter data to the nanocell's local 
communcation interface 26 using communication chan> 
nel(s) 42. After communicating the meter data and after 
the passage of an preset period of time with no commu- 
nication activity, the meter(s) 28 re-enter hibernation 
mode to await receipt of another wake-up instruction. At 
step 158, the local conununtoation Interface 26 receives 
the meter data communteated by the meter(s) 28 
through communication channel(s) 42. Then, at step 
160, the local communication interface 26 formulates 
the meter data into a fonn suitable for communcation 
to the data collection system 22 and communk^es the 
meter data to the data collection system 22 via the fixed 
communk»tion network 24 (and appropriate corrpo- 
nents thereof, including, but not limited to, the first and 
second pluralities of data concentrBtors/repeaters 102, 
1 04) and communication channels 30. 38 (and through 
set top cable television boxes 48 and communk^ation 
channels 50, as the case may be). After the communi- 
cation of the meter data to the data collection system 
22, the method ends at step 162. 
[0053] If is understood that the various components 
of the automatic meter reading system 20 communk^te 
instructions and/or meter data, preferably, in wired or 
wireless mode as set forth herein. It is also understood 
that the process of collecting meter data from one or 
more meters 28 of a particular nanocell 40 is repeatable, 
In a substantially similar manner, for the other meters 
28, if any, of the particular nanocell 40 and for ttie meters 
28 of other nanocells 40. It is additionally understood 
that the local communlcatton interfaces 26, or the re- 
ceivers and/or transmitters thereof, may for example 
and not limitation: be built directly into the meters 28 (I. 
e., for instance, in the form of one or more integrated 
circuit ch^ on a circuit board within the meters 28) and, 
hence, be considered as part of the meters 28; be in the 
form of extemat circuit board(s) that plug into nneters 28 
and, therefore, be considered either as part of, or not 
part of, the meters 28; or, be physically separate from 
the nrteters 28 and, thus. t>e considered as being inte- 
grated into or a part of the fbced communcation networic 
24 (i.e., including without limitation, being considered to 
be part of the PSTN, a cable televiston network, a fixed 
automatk; meter reading network, a CPDP system, cel- 
lular communication system, satellite communcation 
system, or other appropriate communk^tlon network or 
system). 

[0054] Whereas this invention has been described in 
detail with partteular reference to its most preferred em- 
bodiment, it is understood that variations and modifica- 
tions can be effected within the spirit and scope of the 
invention, as descrik>ed herein before and as defined in 
the appencied c^laims. The corresponding structures, 
materials, acts, and equivalents of all means or step plus 
function elements, if any. in the claims bek>w are Intend- 
ed to Include any structure, material, or acts for perform- 



11 



21 EP1 265450 A2 



22 



1, wherein said fbced communication network in- 
cludes a communication network wi'relessty com- 
municabie with communication interfaces of said 
plurality of communicatton interfaces. 

5 

7. The fixed network meter reading system of Claim 
6, wherein said communication network wirelessly 
communicable with communication interfaces of 
said plurality of communicatton interfaces includes 
10 a fixed automatic meter reading network. 



ing the functions in combination with other claimed ele- 
ments as specifically dabned. 



Claims 

1 . A fixed network meter reading system, comprising: 

a plurality of meters for measuring and commu- 
nicating data related to the consumption of at 
least one commodity, said meters of said plu- 
rality of meters being located at respective end- 
point sites and being communicable with a mo- 
bile wireless network meter reading system for 
the communication of information therebe- 
tween; 

a plurality of communication interfaces for re- 
ceiving from said plurality of meters data relat- 
ed to the consumption of the at least one com- 
modity, each communication interface of sakl 
plurality of communication interfaces being as- 
sociated and communicable with at least one 
meter of said plurality of meters and being fix- 
edly located at a position proximate said meter; 
a fixed communication network communicable 
with said communication interfaces of said plu- 
rality of communication interfaces; and, 
a data collection system communicable with 
S€dd fixed communication network for receiving 
from said plurality of communication interfaces 
the data related to the consumption of the at 
least one commodity. 

2. The fixed network meter reading system of Claim 

1 , wherein a communication interface of said plu- 
rality of communication interfaces is associated and 
communicable with a group of meters of sakJ plu- 
rality of meters, said communication interface being 
located proximate said meters of the group of me- 
ters. 

3. The fixed network meter reading system of Claim 

2, wherein said communication interface of said plu- 
rality of communication interfaces is uniquely asso- 
ciated with a group of meters of said plurality of me- 
ters. 

4. The fixed network meter reading system of Claim 
2, wherein said meters of the group of nneters meas- 
ure data related to the cor^sumption of a single com- 
modity. 

5. The fixed network meter reading system of Claim 
2, wherein at least two meters of the group of meters 
measure data related to the consumption of differ- 
ent commodities. 

6. The fixed network meter reading system of Claim 



8. The fixed network meter reading system of Claim 
1 . wherein said fixed communication network in- 
cludes a communication network communicable 

19 tiirough wired connections with communication in- 
terfaces of said plurality of communicatk>n interfac- 
es. 

9. The fixed network meter reading system of Claim 

20 a. wrherein sakl communication ni^work communi- 
cable through wired connections with communica- 
tion interfaces of said plurality of cx>nvnunication in- 
terfaces includes the public switched telephone net- 
work. 

25 

10. The fixed network meter reading system of Claim 
8, wherein saM communication network communi- 
cable through wired connections with communica- 
tion Interfaces of said plurality of communication in- 

30 terfaces includes a cable television network. 

11. The fixed network meter reading system of Claim 
1 , wherein at least one commodity includes electric- 
ity, or natural gas or water. 

35 

12. The fixed network meter reading system of Claim 
1 , wherein a communication interface of said plu- 
rality of communication interfaces is wirelessly 
communtoable with at least one meter of said plu- 

^ ralrty of meters. 

13. A network for meter reading, comprising : 

a communication network; 
45 a first meter for measuring the consumption of 

a first commodity and for communicating data 
related to the measured consumption of the first 
commodity; 

a second meter communicable with said com- 
50 munication network and said first meter (or 

measuring the consumption of a second com- 
modity, for receiving data related to the meas- 
ured consumption of the first commodity com- 
municated from said first meter, and for com- 
55 munk:ating to said communication network da- 

ta related to the measured consumption of the 
first comnrKxIfty and data related to the meas- 
ured consumption of ttie second commodity. 
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1 4. The network of ClaimIS, wherein said second meter 
includes a receiver within said second meter for re- 
ceiving data related to the measured consumption 
of the first commodity communicated from said first 
meter. 5 

1 5. The network of Cfaimi 3, wherein saki second meter 
includes a receiver connected to said second meter 
and communicatively interposed between said first 
meter and said second meter for receiving data re- io 
iated to the measured consumption of the first com- 
modity communicated from said first meter. 



16. A network for meter reading, comprising : 



IS 



a communication network having a receiver for 
receiving data related to the consumption of at 
least one commodity; 

a first meter for measuring the consumption of 
a first commodity and for communicating data 20 
related to the measured consumption of the first 
commodity; 

a second meter communicable with sakJ com- 
munbation network and said first meter for 
measuring the consumption of a second com- 2s 
modrty, for receiving data related to the meas* 
ured consumption of the first commodity com- 
municated from said first meter, and for com- 
municating to the receiver of said communica- 
tk)n network data received from said first meter so 
related to the measured consumption of the first 
commodity and data related to the measured 
consumption of the second commodity. 
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FIG. 4 
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